Abstract One of the most frequent complications of cervical anterior discectomy with fusion is pain at the donor site, usually the iliac crest. Despite the advent of new materials, autologous bone is still the ''gold standard'' for fusion procedures. A prospective, single blinded, randomized study was performed to evaluate the effect of a minimal invasive technique to obtain autologous bone from the iliac crest on pain. The minimal invasive technique uses a large needle to obtain cancellous bone. Consecutive patients scheduled for cervical anterior discectomy with a fusion using a cage were randomly assigned either to the classical open group or the needle group. Patients were unaware of the two possible options for obtaining autologous bone. They were asked to fill in visual analogue scores (VASs) at fixed moments during the first 6 weeks postoperatively. Three VASs were recorded: the score at the moment, the minimal score and the maximal score during the last 24 h. The wound at the iliac crest was measured 6 weeks postoperatively. Complications were registered. Fifty patients were enrolled. Twenty-five patients were assigned to each group . The pain scores from the needle group were significantly less than from the open group. At 2 weeks postoperatively, nearly all patients (88%) of the needle group were free of pain at the iliac crest, whereas ten patients (40%) of the open group still had some pain. Complications only occurred in the open group. Six patients complained of diminished sensibility. In two cases, it had resolved at 6 weeks postoperatively. In one case, a hemorrhage occurred. Surgical evacuation was not necessary. Obtaining autologous cancellous bone through a large needle for filling a cervical cage (even multiple cages) is safe and evidently less painful than through a classical open procedure. If pain exists it does not last very long. Generally, the pain is resolved within 2 weeks.
The use of cages prevents subsidence, although some settling may occur [1] . Materials to fill the cages are being developed, with autologous bone being the ultimate reference. However, obtaining autologous cancellous bone with minimal or no discomfort and no complications would be ideal. In this study, a conventional open technique for obtaining cancellous bone from the iliac crest was compared with a needle technique.
Materials and methods
The protocol was approved by the institutional review board. After obtaining informed consent, patients with cervical disc disease with an indication for anterior cervical discectomy with fusion were included. Randomization was done by assigning a successive number to each patient when they were seen at the outpatients' clinic. The open technique was used in all patients with even numbers. The patients were unaware of the two possible methods for obtaining cancellous bone.
After the operation, the patients were asked to estimate their pain from the iliac crest using a 100-mm visual analogue score (VAS) at day 1, 3, 7, and week 2, 3, 4, 5, and 6. They were asked to do this at a fixed moment of the day (e.g. 18 h). Three VASs were asked for: the VAS at the moment, the minimal VAS during the past 24 h, and the maximum VAS during the past 24 h. The wound was inspected the day after surgery and after 6 weeks. Neurologic deficit was also recorded. The length of the wound was measured after 6 weeks. Two pathologists were asked to examine independently two samples of cancellous bone of each method.
Fig. 1 Needle technique.
A Wagner biopsy needle with and sharp trocar; B detail of the tip with sharp trocar introduced; C entry point well posterior from the anterior superior iliac spine (black arrow); D needle introduced; E a cylinder of cancellous bone is taken out of the needle with the blunt trocar; F the cage is filled with the bone Radiological examination was performed at 6 weeks, 3 months and 7 months postoperatively. Only at 7 months postoperatively were plain X-rays of the neck with flexion and extension taken. A radiologist, measured the Cobbs angle at the instrumented level and the interspinous distance. Fusion was present if the Cobbs angle did not differ more than 2°, and the interspinous distance was the same in flexion and extension. An additional radiological sign of fusion was bone bridging the intervertebral space around the cage. For statistical analysis, Student's t and chi-square tests were used.
Surgical technique
A standard left-or right-sided microscopic cervical anterior discectomy was performed. To obtain fusion, a cage (Brantigan CRF, Depuy Acromed, Amersfoort, The Netherlands) filled with autogenous cancellous bone from the iliac crest was used in all cases.
Cancellous bone was obtained from the iliac crest either by an open technique (Fig. 1) or a needle technique (Fig. 2) . For the needle technique a Wagner biopsy needle (Ulrich, Ulm, Germany) with an external diameter of 5 mm, and an internal diameter of 4.1 mm was used.
Results
Between August 2002 and October 2004, 50 patients were included and operated on. Gender distribution, age, levels operated on and used cages are represented in Table 1 . The VAS values are shown in Table 2 . From day 1 until the end of the study, the patients from the needle group had less pain. For the maximal VAS the difference reached statistical significance at all measurement points. The number of painfree patients is shown in Fig. 3 . It illustrates clearly the findings of Table 2 . After 2 weeks, almost none of the patients from Now: score at the moment of completing VAS; Minimal: minimal score during the last 24 h; Maximal: maximal score during the last 24 h Fig. 2 Open technique. The iliac crest is exposed; a hatch is chiseled, and taken out. With a sharp spoon, cancellous bone is harvested ; after enough bone is harvested, a hemostatic sponge is put into the created cavity, and the hatch is replaced. 
Discussion
A variety of bone graft alternatives exist for fusion after an anterior cervical discectomy. However, autologous bone remains the gold standard [8, 12, 13] . Autologous bone is highly osteoinductive and osteoconductive, has a low immunogenicity and can offer good structural support [8] .
One of the complications of a tricortical graft is subsidence. This can be avoided by using a cage, which gives excellent structural support, while giving the bone the opportunity to fuse along the cage [1] . Although reports have been published that the cage can be implanted empty [4, 11] , we still feel the need to fill the cage with an osteoconductive and osteoinductive material.
Several reports dealing with donor site problems, especially persisting pain, have been published. Up to 31% of the patients complained of chronic pain at the donor site after undertaking a tricortical bone graft [6, 16] .
If a cage is used, a tricortical bone graft is not needed. The preparation of skin, subcutis, and periosteum is the same when autologous bone is obtained from the iliac crest. The manipulation of the periosteum was held responsible as one of the major sources of the postoperative pain. While penetrating the periosteum with a needle, the manipulation was assumed to be minimal and the pain correspondingly lower. Especially if the same entrance was used for taking multiple grafts. Multiple cervical cages can be filled, and if the needle is directed in different directions, enough bone to fill three cervical cages can be obtained. In cranio-maxillofacial surgery, closed harvesting techniques are common, but much larger devices are used or multiple entrance holes [3, 5] .
Histological examination of the cancellous bone did not reveal any difference whether obtained by the needle or open procedure. Radiological investigation revealed fusion in all cases. Therefore, we think it is justified to assume that the quality of the bone is the same.
Conclusions
This is the first prospective, randomized, single-blinded, patient self-reported outcome on this subject. It was clearly shown that significantly more patients from the needle group did not have pain, and if they did have pain it was evidently less and of shorter duration than those of the open group. In the needle group, complications other than pain did not occur. Therefore, fewer complications, with the same radiological results, are expected when a cage is used in combination with the needle technique for cancellous bone harvest compared with a tricortical bone graft. It is also possible to obtain enough cancellous bone to fill multiple cages. 
